Altered expression of hippocampal dentate granule neuron genes in a mouse model of human 22q11 deletion syndrome.
Hemizygous deletion of a 3 Mb region of 22q11.2 is found in 1/4000 humans and produces 22q11 deletion syndrome (22q11DS). Up to 35% of 22q11DS patients develop schizophrenia, making it the second highest risk factor for schizophrenia. A mouse model for 22q11DS, the Df1/+ mouse, carries a hemizygous deletion in a region syntenic with the human deletion. Df1/+ mice are mostly viable but display deficits in prepulse inhibition and learning and memory, two common traits of schizophrenia thought to result, at least in part, from defects in hippocampal neurons. We used oligonucleotide microarrays and QRT-PCR to evaluate gene expression changes in hippocampal dentate granule neurons of Df1/+ mice versus wild-type littermates (n=12/group). The expression of only 287 genes changed with p value significance below 0.05 by microarray, yet 12 of the 21 Df1 region genes represented on the array showed highly significantly reduced expression compared to wild-type controls (33% on average, p values from 10(-3) to 10(-7)). Variants in two of these genes, COMT and PRODH, have been linked with schizophrenia. Overlap of the 287 genes with the reportedly reduced expression of mitochondrial, ubiquitin/proteasome, and synaptic plasticity genes in schizophrenia dentate granule neurons, was not significant. However, modest increases in expression of mitochondrial electron transport genes were observed in the Df1/+ mice. This perhaps indicates a compensation for mitochondrial dysfunction caused by the strongly reduced expression of the Df1 region-encoded mitochondrial enzymes proline dehydrogenase (Prodh) and thioredoxin reductase 2 (Txnrd2).